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SPACE RESEARCH & TECHNOLOGY OVERVIEW
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• ORGANIZATION
• OBJECTIVES AND STRUCTURE
• PROGRAM ELEMENTS AND MILESTONES
• PLANNING AND RESOURCES
• ACCOMPLISHMENTS
• CENTER ROLES
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OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY
FY 1992 BUDGET
($,U)
APPROPi_-!I
R&D 574.2
SPA EIII
5.0 309.3*
R&PM 273.1 16.1 138.4
TOTAL
TOTAL
888.5
427.6
42.3CofF 42.3 - -
SUBTOTAL 889.6 21.1 447.7 1358.4
RES. OPS. SUPP. 210.1
1568.5
SPACE EXCLUDES MISSION STUDIES ($5.0M) g2-1038Rev 2/26/92
SPACE R&T MISSION STATEMENT
OAST SHALL PROVIDE TECHNOLOGY FOR FUTURE
CIVIL SPACE MISSIONS AND PROVIDE A BASE OF
RESEARCH AND TECHNOLOGY CAPABILITIES TO SERVE
ALL NATIONAL SPACE GOALS
IDENTIFY, DEVELOP, VALIDATE AND TRANSFER TECHNOLOGY TO:
- INCREASE MISSION SAFETY AND RELIABILITY
- REDUCE PROGRAM DEVELOPMENT AND OPERATIONS COST
- ENHANCE MISSION PERFORMANCE
ENABLE NEW MISSIONS
PROVIDE THE CAPABILITY TO:
ADVANCE TECHNOLOGY IN CRITICAL DISCIPLINES
RESPOND TO UNANTICIPATED MISSION NEEDS
BB-3
LBF4194B
INTEGRATED TECHNOLOGY PLAN FOR THE CIVIL SPACE PROGRAM
RESEARCH & TECHNOLOGY STRATEGY
• 5-YEAR FORECAST INCLUDES
1)3 THRU 'g7: COMPLETIONOF tNfflAL SSF mis mAre m_mliLI._D soMES.U_.E,.P.OVE.EmS rLU_'U,
NEW=ARTS INITIALEOS &EO6DIS
sE,_C_DSPACESClE.CESTA_ PROGRAMS
NLS DEVELOPMENT FORECASTINITIALSEIARCHITECTURESELECTION
EVOLVINGGEe COMMERCIALCOMMSATS
MINOR UPGRADESOF COMMERCIALELVS
• 10-YEAR FORECAST INCLUDES
I THRU '03: SSF EVOLUTION/INFRASTRUCTURE
MULTIPLE FINALSHUTTLEENHANCEMENTS__
NEW STARTS ADVANCEDLEO EOS PLATFOFIMS/FULLEOSDIS
TO BE LAUNCHED MULTIPLESPACESCIENCESTARTS
M =oo3THRU2010 NLSOPEP_TIONS_EVOLUTION
EVOLVINGLAUNCH/OPERATIONSFACILITIES
iNrr_LSEVUJ__T_S_ ....
DSN EVOLUTION(KA-BANDCOMMUNICATIONS)
NEWGEe COMMERCIAl.COMMSATS -
NEWCOMMERCIALELVS
• 20-YEAR FORECAST INCLUDES ..... =
'04 TIHRU '11 SSF-MARS EvoLuTION
MULTIPLE BEGINNING OF AML,S,'_ DEVELOPMENT
OPTIOI4SFOR NEW MULTIPLE SPACESCIENCE_S___ART$-
STARTS TO BE DSN EVOLUTION(OPTICALCOMM)
LAUNCHED IN INITIALMARS HLLVDEVELOPMENT
2000 THRU 2020 EVOLVINGLUN)_I SYSTEMS _ :
MARS SEIARCHITECTURE CHOSEN
LARGE GEO COMMSATS
NEW COMMERCIALELVS LBF,_0S
(JCU.76_:_)
Technology eAST Potential Flight Program RIgM Project
Readiness R&T Joint Office Office
Level Responsibility Reeponslblllty Rosponslblllty ResponMblllty
I II I|' II I I
System Test,
Launch and
Operations
System/
Subsystem
Technology
Development
Research To
Prove
Basic
Technology
Research
mglam
!
i
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INTEGRATED TECHNOLOGY PLAN FOR THE CIVIL SPACE PROGRAM
SPACE RESEARCH & TECHNOLOGY
I
I
RESEARCH & CIVIL SPACE
TECHNOLOGY BASE TECHNOLOGY INITIATIVE
DISCIPLINE
RESEARCH
Space Enecw Comwl/on
Propu_on
_ &strictures
Intorrna_on_ Controls
HumanSuplx)d
Space Commtmk:allotm
UNIVERSITY
PROGRAMS
SPACE FLIGHT R&T
SYSTEMS
ANALYSIS
SPACE
SCIENCE
TECHNOLOGY
T__.
PLANETARY
SURFACE
TECHNOLOGY
Suite Symlm
HumanSuppo_
Techno_yF_htF_.ca.
TRANSPORTATION
TECHNOLOGY
EIroTranspo_a_n
SpaceT_
Techna0gyFightF_,qm
SPACE
PLATFORMS
TECHNOLOGY
Earlh-OfoiingPl_fonns
SpareStalin
Technot)_Fr,g_ _.
OPERATIONS
TECHNOLOGY
Automalion&Robo_cs
InfrasUuclureOpera_ns
Inlo.&Communications
TechnologyFlightExpts.
LBF4031_
DISCIPLINE RESEARCH
CONCEIVE, DEVELOP AND VALIDATE NEW TECHNOLOGY CONCEPTS AND
APPROACHES FOR ENHANCING OR ENABLING FUTURE SPACE MISSIONS,
INCLUDING REVOLUTIONARY IMPROVEMENTS IN SPACE CAPABILITY
DISCIPLINE RESEARCH TECHNOLOGY
- AEROTHERMODYNAMICS
- SPACE ENERGY CONVERSION
- PROPULSION
- MATERIALS & STRUCTURES
- INFORMATION & CONTROLS
- HUMAN SUPPORT
- ADVANCED COMMUNICATIONS
gi-8064 Office of Aeronautics and Space TechnoloF
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INTEGRATED TECHNOLOGY PLAN FOR THE CIVIL SPACE PROGRAM
:, R&T Base Discipline Programs Content
, ,,, TI
Aerothermo-
dynamics
Space
Communications
BASE
CAPABILITIES ADVANCED _TECHNOLOGIES
"BREAKTHROUGH"
TECHNOLOGIES
SPACE FLIGHT RESEARCH & TECHNOLOGY
NOVEMBER 13, _'. '
JCM F_!*
II I III II ITTtl i
PROVIDE FOR EXPERIMENT STUDIES, DEVELOPMENT AND SUPPORT-- :-:
FOR IN-SPACE FLIGHT RESEARCH AND VALIDATION OF ADVANCED::
SPACE TECHNOLOGIES
• IN-SPACE _CH_iOLOGY EXPERIMENT
PROGRAM (iH.-STEP),o _ .......
- DESIGN, DEVELOP AND FUGHT
TEST INDUSTRY, UNIVERSITY
AND NASA TECHNOLOGY
FUGHT EXPERIMENTS ,_ :_:
• FUGHT OPPORTUNmES VIA
.... . SP-XC_:_:::::- : :. :
- EXPENDABLE LAUNCH
VEHICLES
SPACE STATION FREEDOM
|
g1-0063
BB-_
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IN-SPACE TECHNOLOGY EXPERIMENTS
OAET- _YER
Sunme
Reflex
Cry_Cooler
EnergySlorllge3 &4
JitterSuppression
PkzsmxInteraction,
Mace
LkluklUotk)n
PermeableMembrane
OAL_T-_
Thin Foil Mirror
Inflalable
P|rabolold
EmulsionChamber
Dynamk:a
Pipe
TankPressure
Control
UNIVERSITY PROGRAMS
BROADEN THE CAPABILITIES OF THE NATION'S ENGINEERING
COMMUNITY TO PARTICIPATE IN THE U_S. CIVIL SPACE PROGRAM
THROUGH UNIVERSITY-BASED RESEARCH AND EDUCATION
• UNIVERSITY SPACE ENGINEERING
RESEARCH CENTERS
- FOSTER CREATIVE AND
INNOVATIVE CONCEPTS OF
FUTURE SPACE SYSTEMS
- EXPAND THE NATION'S
ENGINEERING TALENT BASE FOR
RESEARCH AND DEVELOPMENT
• UNIVERSITY INVESTIGATORS
RESEARCH
- SPONSOR INDIVIDUAL RESEARCH
ON HIGHLY INNOVATIVE SPACE
TECHNOLOGY CONCEPTS AND
APPROACHES
• UNIVERSITY ADVANCED DESIGN
- FOSTER INTERDISCIPLINARY
ENGINEERING DESIGN
EDUCATION
gl-l1061
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Office of Aeronautics and Space Technolog) _
UNIVERSITY SPACE ENGINEERING RESEARCH PROGRAM
• UNIVERSITY OF ARIZONA
- Planetary Resources
• UNIVERSITY OF CINCINNATI
- Propulsion Monitoring Sysffims_
• UNIVERSITY OF COLORADO, BOULDER
- Space Construction ..-
• UNIVERSITY OF IDAHO .... _ __i
- VLSI hardware
UNIVERSITY-BASED CENTERS
• ATTRACT AND RETAIN STUDENT AND
INDUSTRY SUPPORT
• SUPPORT AND EXPAND THE NATION'S
ENGINEERING TALENT BASE
° FOSTER INNOVATIVE,
MULTI-DISCIPLINARY RESEARCH
91-211|
_ =-
• MASSACHUSETTS INSTITUTE OF
TECHNOLOGY
- Controlled Structures Technology
• UNIVERSITY OF MICHIGAN
- Space TeraHe!lz_ Sensing
Technologies .-_ _
• NORXHCAROUNA_STATEATRALEIGH
NOmHCAROLINAAGRCULTURAL
TECHNICAL STATE UNIVERSITIES =
- Mars Mission Technologies
• PENNSYLVANIA STATE UNIVERSITY
- Propulsion
• RENSSELAER POLYTECHNIC INSTITUTE ....
- Robotlce
SYSTEMS ANALYSIS
I II I I I I11 i
CONDUCT INTERDISCIPLINARY SYSTEM STUDIES TO IDENTI__ AND
PRIORITIZE NEW TECHNOLOGY REQUIREMENTS AND OPPORTUNITIES
AND DEVELOP MODELING AND ANALYSIS TOOLS
[] FOCUSED PROGRAMS
. IOENnFY CR_m_C#L_!_EqHN¢_¢GY _
ISSUES OF FUTURE MISSION C()NC_ _
TRANSPORTATIONs--- .
SPACE SCIENCE
• SPACE PLATFORm
SPACE EXPLORATION
• OPERAT_NS ....
BREAKTHROUGH
IDENTIFY BENEFITS OF HIGHLY
INNOVA_VE_ SPACE TEC__NO_LOGY .........
IDEAS AND SPACE AP-PU(_A'_6_Ig OF: _
HEW TECHNOLOGY FRONTIERS
__] EXTERNAL _ _'--_' _ _
SUPPORT SPACE COMMERCIALIZATION
IMPROVE USE OF INDUSTRY
INDEPENDENT R&D (IRAD)
PLAN FOR MULTI-AGENCY PROGRAMS
g_.8o6s
Office of Aeronautics and Space Technolog)
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INTEGRATED TECHNOLOGY PLAN FOR THE CIVIL SPACE PROGRAM
SPACE RESEARCH & TECHNOLOGY
RESEARCH & CIVIL SPACE
TECHNOLOGY BASE TECHNOLOGY INITIATIVE
DISCIPLINE
RESEARCH
A=ro_am_
spa_ Snow _
Propu_on
Maleda_&_
Inlonna_onandConb-ols
HumanSup_
SpaceCommunCa_om
UNIVERSITY
PROGRAMS
SPACE FLIGHT R&T
IN SPACE
TECHNOLOGY EXPTS
SYSTEMS IANALYSIS
SPACE
SCIENCE
TECHNOLOGY
SdenceSm=_
ScienceInfom_llon
InSituSderce
TechnologyRightF_xp_.
PLANETARY
SURFACE
TECHNOLOGY
SurfaceSW=_ns
HumanSupport
TRANSPORTATION
TECHNOLOGY
E'TOT_
,S_ceTra_oo_o.
Techno!ogyFlightF.xpts.
SPACE
PLATFORMS
TECHNOLOGY
Euth-Orbit;ngPlaffoee=
Spa_ Stalore
Oeep-SpaceP_on_
T_no_y F_ht _p=,
OPERATIONS
TECHNOLOGY
Automaion & R(:bok:s
InfrastnctureQ_DraS0ns
Into.&C,o_munk:a_ons
TechnologyFlightExits.
LBF4031"
SCIENCE TECHNOLOGY
DEVELOP ADVANCED INSTRUMENT, OBSERVATION, INFORMATION, AND
IN SITU MEASUREMENT TECHNOLOGIES TO MAXIMIZE THE RETURN FROM
NASA SPACE AND EARTH SCIENCE MISSIONS OVER THE NEXT TWENTY
YEARS
• EXPAND CAPABILITY AND REDUCE
COSTS THROUGH DISCIPLINARY
ADVANCEMENTS WHICH INCREASE
SCIENCE INFORMATION RETURN ANO
SPACECRAFT PERFORMANCE
INSTRUMENT
OBSERVATION
DATA & INFORMATION
IN SITU MEASUREMENT
• ENABLE THE NEXT GENERATION OF
SPACE SCIENCE MISSIONS
ASTROPHYSICS
- SOLAR SYSTEM EXPLORATION
- SPACE PHYSICS
- EARTH SCIENCE
LIFE SClENCESIMICROGRAVITY
g t -8046 Office of Aeronautics and Space Technolog;
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SCIENCE TECHNOLOGY
m III
I
• IR Detectors
• Active Microwave
• Optoelectronics
• Cryocoolers
• Micro Precision CSl
II I_'rRI lilPilT
llltll • I IVilll=ll •
• Submillimeter Detectors
• High Energy Detectors
AP,_Ir'_ li'lP'_l # A =PI _ L i
VV_kl • • irt • IVI!
• Precision Pointing
• Passive Microwave
• Laser Sensors
• Sensor Readouts
• Telescope Systems
• Sensor Optics
, ll| i_,rr n I real,- JLI"_I litr-_r"= mr,,L*,,,r,
Ills Vtl• v illS&'_Vvi i&mlll_il •
• Sample Acquisition, Analysis, ancl Preservation
• Probes and Penetrators
9t-8047
I IIIlI I! IIIi
hilrl 6 lilP^RiI|'I'I/_il
I, fi'-I it1 U ella VlilllrtllVla
• Data Archives
• Information Visualization
Office of Aeronautics and Space Technology
Acflv|tle= 199o I
INSTRUMENT o._op
H_.nT.
Linew Arrrf
Defector
txf6
Array CC_ LAV_ _ MkuronLnaer Local (10-20 Mk:mn) IR 2 Moron Sdid
D_no Breadboard Deme OsdHmk_ _fay kx EOS Slate Breadboud
20O0
I
DQvalop"ri:s= 600GHz SLS LWIR Anay lot 600 GHZ Sen_r I-_ Resolution
IJ=er nJ¢_ Demo SIRTF t20 Optimized. 1000GHZ CCO Anay
I : I ==" "" 1DATA & e,o==_=_ ' IPrototy_ System
INFORMATION T._. _, _.p ASI-_ oms...,_ l Ir,_._._'r.=_ed
Oatl Features Clusffk;etion Dimo
-- -- /_!_._ _r__ _ ,_
Ooo_me_ Scope of High Ram Find G_m_Mk)n Vltu_za'_oe I_er_"tlv_y Visualizln_ with
insbumm'_, D_da S_JrU and Too_ kcorpo_sU_dk_o An_n,adedSdenoo D*da Mnd_s
_denc_ Algorithm= Wodcstutlon
S TU 1 I I ] ,: 1
MEASUREMENT _.,._. s,,,_ s_us_¢, _um_
Emp_=ceew_ a [)$plwm=nt
Auforr_ted Ro_k Coring. MullJpurpou Integruted S_J_P Testbed
Sam;de AcqutaltionEnd E_ector Validated inNatural
()BSERVATION c,,,,,._. ,oo_,.m_. :}= } 1 E""_ I"m="
Materials Test Panet Capability 30K S_ding X-Ray G_at_tgs. Vwletlte Subn'li_on, 10_K,
to f30_ Coo_" De_o Lk_ Sp_dn 9 2M Pawsboiic Pan_
Demo 100_ Breadboard Model Comp_e IdOl Fabrk_aion &
Telescope Pane/ 30K _ Co(_er Testt:_d P_fotnlvt, lce
Coning VaLidation CHAR 2.5K
A Indicates Funded Office of Aeronautics and Space Technology
Indlcales NonFunded
BB-]0
PLANETARY SURFACE TECHNOLOGY
PROVIDE KEY TECHNOLOGIES FOR ROBOTIC AND MANNED PLANETARY
SURFACE EXPLORATION SYSTEMS INCLUDING CAPABILITIES FOR AN
OUTPOST ON THE MOON AND EXPLORATION OF THE PLANET MARS
e INCREASE REUABILITY AND REDUCE
RISK; REDUCE DEVELOPMENT AND
OPERATIONS COST; AND ENABLE NEW
AND INNOVATIVE CAPABILITIES IN THE
AREAS OF:
ADVANCED SURFACE SYSTEM
OPERATIONS ON THE MOON AND
MARS
TECHNOLOGIES FOR HUMAN
SUPPORT DURING VERY LONG
DURATION PILOTED MISSIONS IN
DEEP-SPACE AND ON
PLANETARY SURFACES
gl,.8050A
rev 8/23FJ1
Office of Aeronautics and Space Technology
PLANETARY SURFACE TECHNOLOGY
NI IIr'li_, = F.=-- _",'LIr_-T:--==*'_
IlbzJllmFi iI B'I_IIm= _ Ill _ I Ib,,,lW|l=,l
• Space Nuclear Power
• In Situ Resource Utilization
• Planetary Rover
• High Capacity Power
• Sudace Power and Thermal Management
• Sudace Habitats & Construction
• Laser-Electric Power Beaming
I lUMAN,'3UPPen'T
• Regenerative Life Support
• Radiation Protection
• Extravehicular Activity Systems
• Exploration Human Factors
• Artificial Gravity
• Remote Medical Care Systems
91-8051
mv B_3_1
Office of Aeronautics and Space Technolog_
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PLANETARY
.o,,.,,,.. ,.0 1'"' l i,,2 j,-,
SURFACE Dernonstral_ ColdlEnd SelectRFC
OPERATIONS (525K) Operationof Component
SURFACE MILESTONES
i
CompleteTesthed Evaluationfor _ CompleteTech. for
Decis_n onLaser Unpress. lunar PHoted/l"o_operated SurfaceNude_
SUrfingSystem Technologies Power BeamingR&T Rover;,EDdyRFC Demo ReactorPower
CompleteFabricationot CompleteDynamic RestartNudow _te laser Power
1050KS_ling Power Co.verB/on /wey. Tell Stte Beam_lg Demo.
Convemion_ (St_tlog)Test
.u- I i I ICompleteLunar EVA
:SUPPORT De,vw Mode_ of J.lumm InitiateAdv. RLSS R&T;Guidelineslot
Locomotionin1/6-Gravity Tech. Teltbed Lurw Ha_tate
.....
I:_,_1o11_1Ma_ F_c,a_ Lk_llih! EVA SuitElements _te EVA SuttT_h. lot Eed,/ Comp. in_',,,gra_
EVA,"EMU8u_ Them_ Oellvet Ir,_l lurm" SNeid_ Lure,,Mbs/on Oplfon;Redi_t_ OutpoetTesthed Man.R_iod
Model Concepts Code with =;25%Uncert_My Demos w/Adv.RLSS
I _ , _ a i I I, ,
Indicates Funded Office of Aeronautics and Space Technology
/_ Indicates NonFunded
TRANSPORTATION TECHNOLOGY .
PROVIDE TECHNOLOGIES THAT SUBSTANTIALLY INCREASE OPERABILITY,
IMPROVE RELIABILITY, PROVIDE NEW CAPABILITIES, WHILE REDUCING
LIFE CYCLE COSTS
• ENHANCE SAFETY, RELIABI_, AND
SERVICEABILITY OF CURRENT SPACE
SHUTTLE
• PROVIDE TECHNOLOGY OPTIONS FOR
NEW MANNED SYSTEMS THAT
COMPLEMENT THE SHUI"rLE AND ENABLE
NEXT GENERATION VEHICLES WITH RAPID
_ROUN_AND LOWO_ERATIOHA"
• SUPPORT DEVELOPMENT OF ROBUST,
LOW-COST HEAVY LIFT LAUNCH VEHICLES
• DEVELOP AND TRANSFER LOW-C_OST
TECHNOLOGY TO SUPPORT COMMERCIAl.
ELV'I AND UPPER STAGES
• IDENTIFY AND DEVELOP HIGH LEVERAGE
TECHNOLOGIES FOR IN-SPACE
TRANSPORTATION, INCLUDING NUCLEAR
PROPULSION, THAT WILL ENABLE NEW
CLASSES OF SCIENCE AND EXPLORATION
MISSIONS -:
Office of Aeronautics and Space Technolog
BB-12 _ -_
TRANSPORTATION TECHNOLOGY
• SSME Improvements
• Durable Thermal Protection Systems
£,H'..'T':',L_ -'-NH_._"C_:.'.ENT
• Light Structural Alloys
• Improved Health Monitoring • Lldar.BHed Adaptive Guidance & Control
i, ii--i,i,;r /_I"IIPFI I'1_1/_| I El • |l|ll--I't I!'1"! • • I/'_1'!/'_!'!"1"/_
Illl_/t I Ybllkl I/'t I IVI1 I|l/'tllillml,/ I I I/'_ll_/r VI w • v
• Configuration Assessment
• High Frequency, High Voltage Power
ManagemenUDlatributlon Systems
• LOX/LH2 Propellant for OMS/RCS
• Advanced Fabrication (Forming
& Joining)
• STME Improvements
• Alternate Booster Concepts
• Advanced Cryogenic Upper Stage
Engines
• MaJntsnsnce-froe TPS
• Advanced Reusable Propulsion
• GPS-Based Autonomous GN&C
• Composites & Advanced
Lightweight Metals
• Vehicle-Level Health Management
For Autonomous OperaUons
: :-"A"Y-L:,"TCA.',?,':L ,r:'Y
• On-Vehicle Adaptive Guidance & Control
• Systems & Component= for Electric
Actustom
LC;;' CC,_T CC.'JM"_C:'L
• Low-CoM FabJAutometsd
Procusses/NDE
:." C,"AC" ,':T:._"NS.r_ RT ''
91-8066
• High-Power Nuclear Thermal & Electric Propulsion
• High Performance, Multiple Use Cryogenic
Chemical Engine
• Highly Reliable, Aulonomous Avionics
• Low Mass, Space Durable Materials
• Health Monitoring for Safe
Operations
• AL-LI Cryo Tanks
• Continuous Forging Processes for
Cryogenic Tanks ....
• Fault-Tolerant, Redundant Avionics
• Long-Term, Low-Loss Management of Cryogenic
Hydrogen
• Autonomous Rendezvous, Docking & Lending
• Aeroasslst Technologies
Office of Aeronautics and Space Technology
TRANSPORTATION MILESTONES
Activities
SHUTTLE
ENHANCEMENT
NEXT
GENERATION
MANNED
TRANSPORTS
HEAVY LIFT
CAPABILITY
LOW-COST
TRANSPORT
SPACE
TRANSFER
VEHICLE/
LANDERS
1990 1991 1992 1993 I 1994 1995 1999 1997 1998 1999 J 2000
! l
Hy_o=tem¢ Damp_g W_Jum Puma Swr/TIv_t For_m:l Lookl_ _ I
Bea_l Te_ b TTB Ctwn/_ Demob TTB Profit On STS tel Az,ctnt
, i I J .... ,
F,o_---'ru_ _,=,,._.,.,edu,,,, _ _1 .,ed.,;._
D_ Ot=linff=ed k:_ Preferred Com_m A_o-Aerohedng Engln_Nehlde Health P...n_nec,omlponem
HL-=0 Dma BaM Pmp_,_ _ Cent. _ I_n_pammt Arch. _ Tech. Defined
Co_lele Vehlde_s _ Demo P..arv_
Gore _e CFD Toats Vedly Symm Monltodng Ic_ PreF3ght Adv. l"hru_ Chamber
Io_ Turbine Dulgn Ct_ckaut & InNght Shutdown LBge Scale TaM in I"TB
C_lnl_C Roing C,rfogen_ F'x,kJFlkn
Elea_nl Bestirs Bowing T_h.
_&t_VO tlndU_,b'y/GOV't. FlI-Demo Redundant RI Corttrd Lg.Scalo BooMer Eng. Adv. VHM Demo. Improved
Prog. Delk'ted Sylt. w'_ G.D$ Recek,er C,onc_pt Vor]ficalJon _ Ground Processing
s,.-s_','r.,1_.,,-&., "r.=_ _ro,_* Co,_, _or_ed ' _..,T=.,;.,A,4o.=' J
ThnJst Ct_mlb_ _ C4nmJr AL-U Cryo Tank Suite Fit. D_mo I
TPCE k:mm _ NutS&, Thermal ( N"rP Nudew Fu_ ( Bmldbo,lrd Ultra-Reliable Avionics
on ShU_o l ' Elec_r_ Concepts / Element T.t I Cry_ Engine Architecture IDeflned
Adv. Expander 500Kw Electric Unlueled Test d Vmify NTP
Tosfl:_cl Defined P_opUllbn Test Fadlily FI1.NTP Tech
l I I I I Read_ ....
Office of Aeronautics and Space Technology• Indicates Funded
Indicales NonFunded
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SPACE PLATFORMS TECHNOLOGY
II III II I IIII I I
DEVELOP TECHNOLOGIES TO INCREASE ON-ORBIT MISSION EFFICIENCY
AND DECREASE LIFE CYCLE COSTS FOR FUTURE MANNED AND
UNMANNED SCIENCE, EXPLORATION & COMMERCIAL MISSIONS.
• DEVELOP TECHNOLOGIES THAT WILL
DECREASE LAUNCH WEIGHT AND
INCREASE THE EFRCIENCY OF SPACE
_ PLATFORM FUNCTIONAL CAPABILITIES
• DEVELOP TECHNOLOGIES THAT WILL
INCREASE HUMAN PROOUCTIVITY AND
SAFETY OF MANNED MISSIONS
• DEVELOP TECHNOLOGIES THAT WILL
.... INCREASE MAINTAINABILITY AND,
REDUCE LOGISTICS RESUPPLY OF
LONG DURATION MISSIONS
• IDENTIFY AND DEVELOP FUGHT
EXPERIMENTS IN ALL TECHNOLOGY
AND THRUST AREAS THAT WILL
BENEFIT FROM THE UTILIZATION OF
SSF FAClUTIES
Office of Aeronautics and Space Technolog}
I
II I
gl-s053
SPACE PLATFORMS TECHNOLOGY
l ^fllPIlZl'ilil/% RI Jli_PIP/%l'illl
PIIPt'I'I! vlli.Beenll_wl • bnlu VlIIII_ :_: :: -
• Structural Dynamics ' Power Systems
• On-Orbit Non-Destructive Evaluation Techniques • Thermal Management
• Space Envir0nmental Effects ..... • Advanced Information Systems
C,"_,C-" 3T_,T',C:'C
• Regenerative Life Support • Extravehicular Mobility
• Integrated Propulsion end Fluid • Telerobotlcs
Systems Architecture • Artificial Intelligence
" 3;',:,6-" C;,3-"¢ ",,,:,CC:';,_TC_. ;,,:_, TT_.CT_,."C
• Exploit Mlcrogravity and Crew Interactive Capability
to Advance and Validate Selected Technologies
D."7., ,.,, ,.,v,.. ,,,,,.,,.,,,..,,,.,
• Power and Therma ! Management • Propulsio n
,
• Guidance, Navigation and Control
BB-14
Office of Aeronautics and Space Technoloo
SPACE PLATFORMS MILESTONES
Activllles
EARTH
ORBITING
i PLATFORMS
l"°l'"'l'"'l'''3t'' '11'°'_.T--. --.---- l,..7__.__,,..,...j2ooo
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OPERATIONS TECHNOLOGY
DEVELOP AND DEMONSTRATE TECHNOLOGIES TO REDUCE THE COST OF
NASA OPERATIONS, IMPROVE THE SAFETY AND RELIABILITY OF THOSE
OPERATIONS, AND ENABLE NEW, MORE COMPLEX ACTIVITIES TO BE
UNDERTAKEN
• THE OPERATIONS THRUST SUPPORTS
THE FOLLOWING MAJOR ACTIVITIES:
- IN-SPACE OPERATIONS
- FUGHT SUPPORT OPERATIONS
- GROUND SERVICING AND
PROCESSING
- PLANETARY SURFACE
OPERATIONS
- COMMERCIAL COMMUNICATIONS
• THE FOLLOWING TECHNOLOGY AREAS
ARE INCLUDED:
- AUTOMATION & ROBOTICS
- INFRASTRUCTURE OPERATIONS
- INFORMATION & COMMUNICATIONS
- FLIGHT EXPERIMENTS
91-8055
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OPERATIONS TECHNOLOGY
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.... !=11 _ I% AWrl
• J I'°fJm_JI A_rI_L| _ ....... OC II IIInv • Vllln • iVll
• Mission Control Support • Ground Servicing & Support Roles
• Planning & Scheduling • In-Space Teleoperation & Telerobotics
liIt'_ lP'rr_l It'_'lri Inr t_nrI'n • IIrl^klt_ I
1111 llr_VI IlVV i Villi Yl _lin iIVJlV
• In-Space Assembly & Conatruclion
• Ground Test & Processing
• Space Processing & Servicing
• Flight Control & Space Operations
• Training & Human Factors =
ItIP_RiI i_l_il 0 _lllll i&ll_T_tll,'_
ii .._ _111 VI lOll n • !_i! _ VVIIIIIIVIII_nIIVll _
• Space Data Systems • Photonlce Systems
• Ground Data Systems • High Rate Communications
• Commercial Satellite Communications
lliJXI re=In IPiqUFllt, IPil"_lllkiJrl'lki'_r'i_lk
• Commercial Satellite Communications • Optical Communications
91-0054
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& ROBOTICS
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OPERATIONS
INFORMATION &
COMMUNICATIONS
TECHNOLOGY
FLIGHT
EXPERIMENTS
• Indicates Funded
/_ Indicates NonFunded
OPERATIONS MILESTONES
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INTEGRATED TECHNOLOGY PLAN FOR THE CIVIL SPACE PROGRAM
Strategic Plan ITP: CSTI Element Categorization
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INTEGRATED TECHNOLOGY PLAN FOR THE CIVIL SPACE PROGRAM
FY 1992 Program ITP: CSTI Element Categorization
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SPACE RESEARCH & TECHNOLOGY PROGRAM
TRANSI
SPACE SCIEI
SPACE Pi
9%
PLANETARY
EXPERIMENTS
SPACE
PLANETARY
7%
FY 1993FY 1992
$309.3M $332.0M
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SPAC_ TECHNOLOGY PLANNING CYCLE:- :
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Administrator
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Spece Technology
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I Non-Advo_te I
FNI Integrated
Annu ,d Plan
Budget To Cocle A
Summer
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R&T Ba_ & I
Focuted R&T IPmgram _
I SSTAC
Pr elun_uy Rover
Integrated NASA [ SpringAnnual Plan - RevtM,d I
!
Sl_ng Prev_w I
TechnologyI
BudgatT°C°deA I
Space Tech. Plan
Ms_h 25,1991
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FY1991 SPACE TECHNOLOGY ACCOMPLISHMENTS
SCIENCE
HoZnTe lx270 ARRAY
SILICON-COMPATIBLE INFRARED SENSORS
GeBIB DETECTOR ARRAYS
SIS MIXER ELEMENTS
2-MICRON LASER FOR MDAR
MICRODYNAMIC COMPONENT TESTER
AOTF-BASED IMAGING SPECTROMETER
AUTOMATED ASSEMBLY OF SPACE STRUCTURES
ADVANCED TELEOPERATION
AUTONOMOUS MOBILE EXPLORATION ROBOT
MIN_.ROVER TECHNOLOGY
ASTRONAUT SCENCE ADVISOR
AUTOCLASS IV
REAL.TIME DATA SYSTEM
SPACECRAFT HEALTH AUTOMATED REASONING PROTOTYPE
SCIENTIFIC ANALYSIS AS,._STANT
LO_SLESS DATA COMPRESSOR
IMAGING SPECTROMETER FUGHT PROCESSOR
HIGH SPEED RBER OPTIC TRANSCEIVER
DIGITAL AUTOCORRELATOR SPECTROMETER
SPACEFUGHT OPTICAL DISK RECORDER
INTELUGENT DATA MANAGEMENT
PLA NETA R Y SURFACE
BTIRLING COLD END MOTORING TEST
REGENERATNE LIFE SUPPORT
TRANSPORTA T/ON
NEW CFD TOOLS FOR TURBINE BLADE DESIGN
NEW TECHNOLOGY MAiN COMPUSTION CHAMBER
HIGH-ASPECT-RATIO COOLING CHANNEL DESIGNS
LOW COST THRUST CHAMBER CRmCAL TEST
CERAMIC COMPOSITE ENGINE PARTS
CERAMIC BALLS FOR LONG-LIFE BALL BEARINGS
SPACE PLATFORMS
CONTROLS-STRUCTURES INTERACTION
HYBRID-SCALE MODEL OF SSF CONFIGURATION
SIMULATED EVA ASSEMBLY OF TRUSS STRUCTURE AND PANELS
RESEARCH & TECHNOLOGY BASE
PERSONNEL LAUNCH SYSTEM BENCHMARK STUDY
OPTIMIZED PLS HL-20 DATABASE
PL8 APPROACH & LANDING SIMULATION STUDY
CERAMIC MATRIX COMPOSITES
WIND TUNNEL AIR FLOW DENSITY MEASUREMENTS
MAGELLAN AEROBRAKE MANEUVER GAS FLOW PREDICTIONS
ADVANCED CONCENTRATOR PHOTOVOLTAIC SYSTEM
ADVANCED PHOTOVOLTNC SOLAR ARRAY
HOT ROCKET TECHNOLOGY
HIGH POWER ELECTRIC PROPULSION
FOIL BEARING TECHNOLOGY
BRUSH SEAL TECHNOLOGY
MOLECULAR COMPUTATIONAL FLUID DYNAMICS
MULTILAYER INSULATION TECHNOLOGY
TOUGHENED UHkPIECE FIBROUS INSULATION MATERIAL
ADAPTIVE UNSTRUCTURED MESHES
RADIATION RESISTANCE OF HOVEL TINJ-CONTAINING POLYIMIDE
LDEF SUMMARY .....
U)EF IONIZING RADIATION
LDEF METEROID AND DEBRIS
FIRST TERAHERTZ FOCAL PLANE ARRAY
MICRO-SENSOR FOR FLOW MEASUREMENTS
ORBITAL ACCELERATION RESEARCH EXPERIMENT
SHUI"rLE INFRARED LEESIDE TEMPERATURE SENSING
MULTI-FLEXIBLE BODY DYNAMIC MODELING TOOLS
PHOTONIC DEVICES FOR PLANETARY LANDER
EVA EMU ELECTRONIC CUFF CHECKLffiT
VIRTUAL ENVIRONMENT FACILITY
-'-- TECHNOLOGY CONTRIBUTIONS TO SCIENCE SPACECRAFT
• UARS - 205 OHz Limb
Sounder Technology
• Shuttle Imaging Radar-
BAR Technologies
• TOPEX - Millimeter
Accuracy Laser Ranging
• Hubble - VLSI Data Processing
• Astro - Startracker
• Hubble - Battery Technology
• Hubble - Image Restoration
• Galileo (& Hubble) - CCD Array
• Voyager - Spacecraft Health
Monltorlng
• Magellan - Radar Ground
Processor
Office of Aeronautics and Space Technology
92 801_
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-_, TECHNOLOGY CONTRIBUTIONS TO TRANSPORTATION
• structural Analysis for Solid Rocket Motor (SRM) Redesign
• Vacuum Plasma Spray Coatings & Chambers
• Health Monitoring (Test Facilities)
• Thermal Protection System
• Bearing Cooling Analysis
• Real Time Data System
• Orbiter Experlmanls _ .
Damping Seals -
: Modlfled Tlrea ......
• Advanced Primary Battery
Office of Aeronautics and Space Technology
92-8023_
--- TECHNOLOGY CONTRIBUTIONS TO SPACE PLATFORMS . ,,
Office of Aeronautics and Space Technology
ogy
_'_'__ • NASCAP Spacecraft Charging Model
• Long Duration Exposure Facility
---J .Life Support Technologies
• Multipropellant Resistojet
• Large Area Solar Cells
• Arcjet Thruster
92-8024
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NASA INSTALLATIONS
LEWIS RESEARCH
_'_. '"_, _ CENTER
, :-.-. ........_ CLEVELAND,OH
.,,,.>
i] oOOOAROSPACE}i. A FLIGHTCENITERAMES RESEARCH ' /// GREENBELT. MD
CENTER CA____ _Jr/'\/ HEADQUARTERsWAILOPSFLIGHT
MOFFEr-I"FIELD. _ / FACILITY
DRYDEN FLIGHT _ WALLOPS ISLAND, VA
RESEARCH FACILITY _- _ NASA
EDWARDS AFB. CA
WASHINGTON, D_C
"_ LANGLEY
RESEARCH CENTER
JET PROPULSION HAMPTON. VA
LABORATORY
PASADENA,CA JOHNSON SPACECENTER KENNEDY
HOUSTON, TX SPACE CENTER
WHITE SANDS TEST STENNIS FLORIDA
FACIM'rY SPACE CENTER MARSHALL SPACE
LASCRUCES.NM MISSISSIPPI FLIGHT CENTER
HUNTSVILLE, AL
MICHOUD ASSEMBLY
FACILITY
NEWORLEANS,LA
RESEARCH CENTERS
I IIII I
AMES
• Human Support
• Artificial Intelligence
• Aerothermodynamica
• Thermal Protection
Systems
• Computer Science
LEWIS
LANGLEY
• Large Space Systems
• Aerothermodynamics,
Materials, Structures &
Dynamics
• Remote Sensing
• Advanced Vehicle System
Concept Studies
• Robotic Systems
• Space Data Systems
• Guidance, Navigation &
Control
BB-21
• Electric Propulsion
• Thermal Management
• Chemical Propulsion
• CryoFluid Systems
• Communications
Systems
• Nuclear Propulsion
• Space Power Systems
Office of Aeronautics and Space Technology
91 8089
L_. III
7.
SPACE SCIENCE CENTERS
1111 ]I
JET PROPULSION LABORA TORY
II III
GODDARD
• Sensors
• Space Data Systems
• Laser Communications
• Telerobotice
• Autonomous Systems
& Robotics
• Guidance, Navigation
& Control
• Sensors
• Space Data &
Information Systems
• Optical Systems
• Advanced Propulsion Office of Aeronautics and Space Technology
9_-gDgO
SPACE FLIGHT CENTERS
KENNEDY .... STENNIS
• Telerobotics Chemical Propulsion
• Artificial Intelligence Vehicle Health Monitoring
MARSHALL
• Chemical Propulsion
• Structures, Materials
& Dynamics
• CryoFluid Systems
• Space Power Systems
• Controls & Avionics
91-8091
: :::_:_
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JOHNSON
...... L
Human Support
Thermal Management ..... :::_:
_. _ro_& _AVionics
Mission Operations:
Utilization Surface _ _-; _:;-
Systems
Office of Aeronautics and Space Technology
